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• The BOREAS TGB-4 team measured the exchange of heat, water, and CO2 between a boreal forest beaver pond and the atmosphere in the NSA for the ice-free period of BOREAS. The data cover the period of 28-May to 18-Sep-1994 .
The data are available in tabular ASCII files. 
Data Set Introduction
This data set includes heat, CO2, and water vapor fluxes measured from the BOReal Ecosystem-Atmosphere Study (BOREAS) Northern Study Area (NSA)-Beaver Pond (BVP) tower. Anemometer, temperature (wet and dry bulb), and CO2 profile measurements were collected from a tower located in the middle of a beaver pond. These data along with radiometric measurements were used to calculate the surface turbulent fluxes using the profile and energy balance technique. Measurements of the water level, flow rates, and light penetration of the beaver pond were also collected.
Objective/Purpose
Theobjectiveof this studywasto quantifythe exchange of heat,water,andC02 between boreal forest beaver ponds and the atmosphere for the ice-free period of BOREAS. The fluxes of heat, water, and CO2 from one beaver pond were measured continuously using the energy balance Bowen ratio approach.
The diffuse and bubble flux CH4 were measured several times a week using chambers. The chamber approach was used to sample CO2 and CH4 flux from four to five additional beaver ponds, once every 2 weeks, and regional surveys of the surface concentrations of CO2, CH4, and dissolved organic carbon (DOC) were carried out on accessible beaver ponds.
1. 
Discussion
In BOREAS, each surface flux station was located in a unique boreal forest ecosystem component in northern and southern study areas, in an attempt to characterize the boreal forest at both the northern and southern extremes of its extent. In this study, the surface flux station was deployed in a beaver pond to make measurements of the fluxes of CO2, CH4, and the energy budget components. These fluxes were considered important in characterizing wetlands of the boreal forest. The surface fluxes were measured using the profile and energy balance technique. Supporting meteorological measurements were also made at this site. Measurements were collected from a short tower using a profile system at 25 cm, 50 cm, 100 cm, and 150 cm above the pond surface. Gas sampling locations were switched automatically by the data logger, allowing sufficient time to purge the sampling lines of the previous level's air before a measurement was taken. Due to the fluctuating nature of the pond surface height, continuous measurements were made of its movement (by potentiometer). The surface heights were then used to correct the actual height of the instruments above the water surface as this greatly affects the calculated fluxes.
4.1.1 Collection Environment Measurements were collected from the end of May through mid-September of 1994. Over that time period, temperature conditions ranged from slightly below freezing to about 28°C.
4.1.2
Source/Platform A ground-based platform was situated on a stable dock-like structure in the center of the pond. It was accessible by a floating boardwalk. The tower was mounted on this dock, and the profile instruments were placed at the appropriate levels and wired back to a low-profile instrument box also on this dock. Within this box were the data logger, CO2 analyzer, gas sampler switching system (from one level to the next), and power supply panel and converter from 120V AC to 12V DC.
4.1.3
Source/Platform Mission Objectives The mission objective was to collect continuous energy balance and CO 2 fluxes from an active beaver pond surface.
Key Variables
Profile measurements, all at 0.25, 0.5, 1.0, and 1. Using similarity theory, the same transfer coefficient is applied to the fluxes of sensible and latent heat, and CO2 using the formula of the form:
where K is the eddy diffusivity or transfer coefficient, and the second term is the gradient of the entity concerned.
A good review of the procedures used is found within Oke (1987) , Appendix A2, Section 2b. Given the calculations of sensible and latent heat and measured net, incoming, and outgoing radiation, this allows closure of the energy and surface balance equations by attributing the difference to the ground heat flux (Qg).
Sensor/Instrument
Measurement Geometry All profile measurements collected data at heights of 0.25, 0.5, 1.0, and 1.5 m above the water surface when established, with water surface fluctuation accounted for during operation. Wind direction, incoming and outgoing radiation sensors, and net radiation were measured 2 m above established water surface. Atmospheric pressure and precipitation were measured on the tower platform. were required according to the calibration methods described above.
Data Acquisition Methods
Anemometer, temperature (wet and dry bulb), and C02 profile measurements on the tower, along with radiometric measurements, were used to calculate the surface turbulent fluxes using the profile and energy balance technique.
Each of these parameters was measured every 10 seconds and averaged, and then saved on the data logger every 30 minutes. These data were later transferred to computer, where the energy and CO2 flux values were calculated using the standard flux-profile technique. Radiometric, temperature, CO2, and pressure readings were made by differential voltage measurements, which were multiplied by a calibration coefficient at the data logger and saved for later download.
A CO2 concentration at each level was determined once very 90 seconds.
The data logger controlled switching of the gas sampling ports (at each level) automatically by solenoids, and saved the associated 30-minute average reading for later download.
Forwaterlevelreadings, a potentiometer variedthevoltagemeasured by the dataloggerasthefloat (or bogshoe)on thebeadedcableroseandloweredin response to watertablechanges. The data loggermeasured this changingvoltage,which waseasilyconverted into theheightchangesincethe potentiometers werecalibratedto 1 mV of changebeingequalto 1mmof verticalwaterchange. This readingwassavedandusedfor therecalculationof instrument heightsevery30minutes.
Observations

Data
Notes There are several periods of missing data within this set, due mainly to generator failure. In most cases, these periods are less than 24 hours, since daily visits to check instrumentation were made throughout the field campaign. 
7.1.3
Spatial Resolution The tower was set up in the center of a beaver pond complex considered to be representative of this environment according to standard footprint theory. The tower was placed to give a 150-m fetch in all directions except for 310°to 100% In this section, the fetch was less than 100 m.
Projection None.
7.1.5
Grid Description None.
Temporal
Characteristics The data were collected continuously every 10 seconds for all variables except C02 concentration, which was collected every 30 seconds. All readings were then averaged over 30-minute intervals (180 and 60 measurements, respectively, for average calculation).
7.2.1
Temporal Coverage The data were collected during the summer of 1994 between the months of May and September.
7.2.2
Temporal Coverage Map None.
7.2.3
Temporal Resolution Resolution is 30 minutes. These represent average values of the previous 30 minutes.
Data Characteristics
Parameter/Variable
The parameters contained in the data files on the CD-ROM are:
Column Name SITE NAME 
Unit of Measurement
The measurement units for the parameters contained in the data files on the CD-ROM are:
Column Name Units SITE NAME -FLX01',28-MAY-94,2200,-6.73,102.54,269.3,173.49,1.8638, 170.1,13.31,23.02,134.3,3.32,24.28,.88,-999.0,359.3,33.13,98.9,1.281,-999 .0, ,28-MAY-94,2230 ,-II.54,177.5,257.2,91.24,3.1192 .0, ,28-MAY-94,2300,-17.85,260.95,252.1,9.0,2.4295, 157.8,11.83,21.7,141.4,3.92,24.5,.85,-999.0,342.8,29.13,98.8,1.281,-999 .0, -999.0, 'CPI',I7-MAR-99
Data Organization
Data Granularity
The smallest unit of data tracked by the BOREAS Information System (BORIS) was data collected at a given site on a given date.
Data Format
The Km is calculated and corrected for stability by temperature profile measurements. Using similarity theory, the same transfer coefficient is applied to the fluxes of sensible and latent heat, and CO2 using the formula of the form:
A good review of the procedures used is found within Oke (1987) 
Calculations
Special
Corrections/Adjustments None.
Calculated
Variables The CO 2 flUX and the latent, sensible, and soil heat fluxes were calculated. 
Graphs
